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(57) Cette invention conceme un sac de conditionnement 
non perforate pour viandes sur os et amies produits, qui 
comprend un corps {iefmissant une enceinte a bout 
ouven se prolongeant par m col. Cette portion eiranglic 
(col) comprend une bouche et un passage qui va de laditc 
bouche jusqu'a l'enceinte ddfinie par le corps. Ce corps 
a des parois en mater} au pelliculaire relativement cpais 
tandis que la portion col a des parois cn material! 
pelliculaire relativement mince. Le produil & 
conditionner est place dans 1 'enceinte d<£finic par le corps 
dont les parois relativement cpaisscs rcaistcnt a la 
perforation ct a la dechirure par ledil produit. Les porois 
relativement minces de la portion col se pretent a la 
fusion thcrmique pour constituet une f erroerure ctanchc 
dc l'enceinte propre 4 bien proteger le produit a 
conditionner. 



(57) A puncture resistant barrier pooch for the packaging 
of bone-in-meat and other products, The pouch includes 
a body portion having a chamber and an open end. and a 
neck portion that extends outwardly from the open end of 
the body portion- The neck portion includes an open 
mouth and a passageway that extends from the mouth ol 
the neck portion to the chamber of the body portion. The 
body portion includes walls that arc formed by relatively 
thick film material and the neck portion includes walls 
that are formed by relatively thin film material. The 
product to be packaged is placed in the chamber of the 
body portion such that the relatively thick walls of the 
body portion enclose the product while resisting tearing 
or puncturing bv the product. The relatively thin walls of 
the neck portion allow the walls of the neck portion to be 
easily heat sealed together, thereby hermetically sealing 
closed the passage to the chamber and hcrmcucolly 
sealing the product within the chamber of the body 
portion. 
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Abstract of the Invention 
A puncture resistant barrier pouch for the packaging of bone-in-meat and other 
products. The pouch includes a body portion having a chamber and an open end, and a neck 
portion that extends outwardly from the open end of the body portion. The neck portion 
includes an open mouth and a passageway that extends from the mouth of the neck portion 
to the chamber of the body portion. The body portion includes walls that are formed by 
relatively thick film material and the neck portion includes walls that are formed by relatively 
thin film material. The product to be packaged is placed in the chamber of the body portion 
such that the relatively thick walls of the body portion enclose the product while resisting 
tearing or puncturing by the product. The relatively thin walls of the neck portion allow the 
walls of the neck portion to be easily heat sealed together, thereby hermetically sealing closed 
the passage to the chamber and hermetically sealing the product within the chamber of the 
body portion. 
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1048-1119.1 

PUNCTURE-RESISTANT BARRIER POUCH 

Related Applications 

This application claims the benefit of U.S. Provisional Application Serial No. 

60/040,077, filed March 7, 1997. 

Background of the Invention 
The present invention is directed to a puncture-resistant barrier pouch for the 
packaging of bone-in meat or other products having projecting parts or having parts that may 
be sharp, and in particular to a pouch having a body portion formed from a film that is 
relatively thick and that forms a product receiving chamber and having a neck portion that 
extends from an open end of the body portion thai is formed from a heat sealable film that 
is relatively thin. 

Bone-in cuts of meat often include sharp bones that protrude outwardly from the meat. 
When the bone-in meat is packaged the protruding bones often puncture or tear the packaging 
material. Two methods for vacuum packmg bone-in meat have previously been used. The 
fust method involves the use of a puncture-resistant material, such as a waxed cloth, which 
is placed over the bones protruding from the meat. The meat is then placed into a bag which 

is then vacuum [ealed, ™ s metbod is ^ desinble ****** of ** f ° r ^ l ° 

move from its original position during loading of the meat into the bag. thereby leaving the 
protruding bone exposed. This method of packaging also provides undesirably low packaging 
rates because the puncture-resistant cloth must be hand placed over the bones. 

The secood previously used packaging method involves the use of a seamless heat 
sealable barrier bag. A patch of material which is more puncture-resistant than the barrier 
bag is adhered to the outside of the barrier bag. THe neck of the barrier bag is left 
unprotected for the purpose of heat sealing the package after the bone-in meat is inserted. 
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In this method the puncture-resistant patch is located on the outside of the barrier bag. The 
barrier of the package is compromised when a bone punctures the barrier bag. Even when 
the protective patch prevents a bone from piercing the entire wall of the package, it docs not 
prevent the bone From puncturing the barrier bag. It is not economically' feasible to adhere 
the puncture-resistant patch to the inside of the seamless barrier bag. In addition, the 
puncture-resistant patch does not completely cover the sides and the bottom edge of the 
barrier bag. This leads to a high number of package failures due to bone punctures in these 
unprotected areas. The puncture-resistant patch is opaque, which is undesirable as clarity of 
die package is important to meat packers and their customers. This type of existing pouch 
• is also expensive to manufacture and use because it is produced using seamless bags made 

of heat shrinkable material. 

Many users of these types of pouches utilize sealing equipment that uses impulse type 
seals to seal the opening of the pouch. An impulse seal relies on a quick burst of electricity 
to heat the film and seal the pouch. Many pouches are wrinkled in the seal area after being 
filled with the product. Thick films having wrinkles are extremely difficult to seal completely 
closed due to the limited ability of impulse seals to transfer heat through the films. A 
complete seal is important because of the vacuum package to be utilized. 

Summary of the Invention 
The present invention provides a pouch that includes a body portion having a chamber 
and an open end, and a neck portion that extends outwardly from the open end of the body 
portion. The neck portion includes an open mouth and a passageway that extends from the 
xnouth to the chamber of the body portion. The body portion includes walls that are formed 
by relatively thick non-heat-shrinfeble film material and the neck portion includes walls that 
formed by relatively thin non-heat-shrmkable film material. A product to be packaged 



are 
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is placed within the chamber of the body portion such that the relatively thick walls of the 
body portion enclose the product while resisting tearing or puncturing by the product. The 
relatively thin walls of the neck portion allow the walls of the neck portion to be easily 
heated sealed together, thereby hermetically sealing closed the passage to the chamber and 
hermetically sealing the product within the chamber of the body portion. 

Brief Description of the Drawing Figures 
Figure 1 is a top plan view of a puncture-resistant barrier pouch of the present 

invention. 

Figure 2 is a cross-sectional view of the pouch taken along lines 2-2 of Figure 1. 

Figure 3 is a partial cross-sectional view of the pouch taken along lines 3-3 of Figure 
1 showing the connection of one wall of the neck portion to one wall of the body poition of 
the pouch. 

Figure 4 is a top plan view showing a sheet of film that forms the body portion of an 
alternate embodiment of the pouch adhesively laminated to a sheet of film that forms the neck 
portion of the pouch. 

Figure 5 is a cross-sectional view of the modified embodiment of the pouch formed 



from the sheets of film shown in Figure 4. 

Figure 6 is a top plan view of a further modified embodiment of the pouch. 

i 

Figure 7 is a cross-sectional view of the pouch taken along lines 7-7 of Figure 6. 

Figure 8 is a cross-sectional view of another embodiment of the pouch. 
Detailed Description of t ha Preferred Embodiments 

One embodiment of the puncture-resistant harrier pouch 10 of the present invention 
is shown in Figure 1. The pouch 10 includes a puncture-resistant body portion 12 and a heat 
salable neck portion 14. The body portion 12 includes a first generally rectangular wall 16 
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that overlies a second generally rectangular wall 18. The first wall 16 extends between a first 
end 20 and an opposing second end 22. The second wall 18 extends between a first end 24 
and a second end 26. As shown in Figure 2, the body portion 12 is formed by a single sheet 
of film material that is folded over upon itself to form the first wall 16 and the second wall 
18 and such that the second end 22 of the first wall 16 is connected to the second end 26 of 
the second wall 18 by a fold 27. Alternatively, the first wall 16 and the second wall 18 can 
be formed from separate sheets of film with one end of the first wall 16 connecied to the 
second wall 18 by a heat seal 42. The first wall 16 and the second wall 18 each include first 
side edges 28 and spaced apart and opposing second side edges 30. The respective first side 
edges 28 of the first wall 16 and the second wall 18 are hermetically beat sealed to one 
another by a heat seal 32. The respective secoDd side edges 30 of the first and second walls 
16 and 18 are hermetically heat sealed to one another by a heat seal 34. The heat seals 32 
and 34 and the closed end 27 hermetically seal the body portion 12 along three sides thereby 
forming a chamber 36 for the receipt of bone-in meat or other products therein. The first end 
20 of the first wall 1 6 and the fust end 24 of the second wall 18 forms an open mouth 38 that 
provides access to the chamber 36 for inserting product therein. 

The body portion 12 of the pouch 10 as shown in Figure 2 is formed from a angle 
sheet of film material that is folded over upon itself. However, alternatively, the body portion 
12 can be formed from a first sheet of film material that forms the first wall 16 and a second 
separate sheet of film material that forms the second wall 18. The two sheets of film material 
can be hermetically heat sealed to one another along their respective side edges, and the 
bottom edges of the two sheets can be hermetically sealed together by a beat seal 42 as 
shown in dashed lines in Figure 1 to seal three sides of the body portion. 
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The neck portion 14 of ihe pouch 10 includes a firsi wall 48 formed by a first sheet 
of film material and a second wall 50 formed by a second sheet of film material. The first 
wall 48 extends between a firs: end 52 and a second end 54. The second wall 50 extends 
between a first end 56 and a second end 58- The first end 56 of the second wall 50 
preferably extends beyond the first end 52 of the first wall 48 to form a lip 60. If desired, 
the Up 60 can be eliminated. Respective first side edges 64 of the first wall 48 and second 
wail 50 are hermetically heat sealed to one another by a heat seal 66. Respective second side 
edges 68 of the first wall 48 and second wall 50 are hermetically heat sealed to one another 
by a heat seal 70. The heat seals 32 and 66 may be formed as one continuous beat seal and 
the heat seals 34 and 70 may also be formed as one continuous heat seal. Each of the walls 
16 and 18 of the "body portion 12 have a thickness that is greater than the thickness of the 
walls 48 and 50 of the neck portion 14. 

The second ends 54 and 58 of the neck portion 14 are insetted into the mouth 38 of 
the body portion 12 such that the first wall 16 of the body portion 12 overlaps with the first 
wall 48 of the neck portion 14 and such that the second wall 18 of the body portion 12 
overlaps with tie second wall 50 of the neck portion 14. The walls overlap one another by 
between one-half inch and two inches, and preferably by about one inch depending upon the 
overall size of the bag. The second end 54 of the first wall 48 of the neck portion 14 is 
hermetically heat sealed to the first end 2() of the first wall 16 of the body portion 12 by a 
heat seal 74 that extends between the heat seals 32 and 34. The second end 58 of the second 
wall 50 of the neck portion 14 is hermetically heat sealed to the first end 24 of the second 
wall 18 of the body portion 12 by a beat seal 76 that also extends between the heat seals 32 
and 34. 
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The neck portion 14 includes a mouth 80 that is formed between the first end 52 and 
first end 56 of the first and second walls 48 and 50. The neck portion 14 also includes a 
passage 82 formed between the first wall 48 and second wall 50 that extends between the 
mouth 80 and chamber 36. The length of the neck portion 14 between the ends 20 and 24 
of the body portion 12 and the ends 52 and 56 of the neck portion 14 is preferably shorter 
than the length of the body portion 12 between the closed end 27 and the ends 20 and 24 of 
the body portion 12. 

The first and second walls 16 and 18 of the body portion 12 are each formed from a 
multilayer puncture-resistant film 90 that is preferably clear. In a preferred embodiment the 
film 90 is a non-heat-shrinkable film. Heat shrinkage films are not necessary for packages 
of this type. As best shown in Figure 3. the puncture-resistant film 90 includes an inner heat 
scalable layer 92 having an inner surface 94. The inner heat sealant layer 92 preferably,. 



comprises aheat scalable polymerie material such as very low density polyethylene (VLDPE), 
ultra low density polyethylene (ULDPE), or polyolefin resins made with metallocene single- 
site catalysts, especially very low density materials. Ethylene vinyl acetate (EVA) copolymers 
axe also suitable materials for forming the inner heat scalable layer 92. The inner heat 
scalable layer 92 is preferably relatively thick in relation to the other layers of the film 90 and 
preferably forms about twenty-four percent of the total thickness of the film 90. In addition 
to providing heat sealing properties, the heat scalable layer 92 provides toughness and 
puncture resistance for the overall film structure 90. As used herein, a non-heat-shrinkable 
film includes a film that may shrink a minimal amount under the application of beat such as 
up to about five percent, whereas heat shrinkage film as known to those of ordinary skill in 
the art will shrink an amount that is substantially more. Non-heat-shrinkable films are 
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also be used for the adhesive tie layers 106 and 108. Each of the adhesive tie layers 106 and 
108 have a thickness that comprises approximately twenty percent of the total thickness of 
the film 90. The adhesive tie layers 106 and 108 provide moisture protection for the core 
layer 96 and puncture resistance to the overall film 90. The inner heat sealant layer 92 also 
provides moisture protection for the core layer 96. 

The multilayer puncture-resistant film 90 is preferably produced by conventional 
coextrusion techniques followed by quenching. As used to form the walls 16 and 18 of the 
pouch 10, the overall thickness of the film 90 is preferably between approximately three mils 
and approximately twelve mils, and is preferably approximately seven mils thick. In general, 
films of less than about three mils thickness will not provide sufficient toughness, and Films 
of greater than twelve mils thickness will be difficult to handle because of stiffness. 
Although the preferred construction of the film 90 has been described, various other 
constructions of the film 90 can be utilized as will be evident to a person skilled in the art, 

including a single layer film. 

The preferred thicknesses of the various layers that comprise the film 90 may vary. 
The inner heat sealable layer 92 may vary in thickness such that it forms between 
approximately twenty-four percent and approximately fifty percent of the total thickness of 
the film 90. :"he tie layer 106 may vary in thickness such that it comprises between 

approximately five percent and approximately twenty percent of the total thickness of the film 

1 I 
90. The thickness of the intermediate layer 98 may vary such that it comprises between 

approximately five percent and approximately fifteen percent of the total thickness of the film 

90. The thickness of the core layer 96 may vary between approximately five percent and 

approximately ten percent of the total thickness of the film 90. The thickness of the 

intermediate layer 100 may vary between approximately five percent and approximately 
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fifteen percent of the total thickness of the film 90. The thickness of the tie layer 108 may 
vary between approximately five percent and approximately twenty percent of the total 
thickness of the film 90. The thickness of the outer layer 102 may vary between 
approximately ten percent and approximately twenty percent of the thickness of the film 90. 
In one example, a coextruded multilayer barrier film 90 was produced having a total 

thickness of seven mils. The film 90 inclu ded an inner heat sealable layer 92 of polyolefin /{ / u u^J : 

having a thickness comprising twenty-five percent of the total thickness of the film. T he tie 
layer 106 had a thickness that formed twenty percent of the total thickness of the film 90. 



. .A U 



The iniennediate layer 98 was formed of nylon and had a thictaess «rnprising nine percent i 

of the total thickness of the film 90. The core layer 96 was formed from EVQH and had a jry. ^ 

thickness that comprised five percent of the total thickness of the film 90. The intermediate 

layer 100 was formed of nylon and had a thickness that comprised nine percent of the total ^ ^ ^ 



thickness of the film 90. The tie layer 108 had a thickness that comprised twenty percent of 
the total thickness of the film 90. The outer layer 102 was fonned I j>f nyl^ 
thickness that comprised twelve percent of the total thickness of the film 90. The nylon that 
fonned the layers 9S, 100 and 102 was BASF C35 nylon 6/66. The tie layers 106 and 108 
were formed from anhydride modified LLDPE. The core layer 96 of EVOH was EVAL 
H101 from EVALCA. The polyolefin inner heat seaJable layer 92 was fonned from Attane 
4201 from Dow Chemical. 

The first wall 48 and the second wall 50 of the neck portion 14 are each preferably 
formed from a multilayer puncture-resistant heat sealable film 120 that is preferably clear. 
In a preferred embodiment the film 120 is a non-heat-shrinkable film. The heat sealable film 
120, as best shown in Figure 3, includes a core layer_122 formedJfom_an^ygen . barrier_ 
material such as ethylene vinyl alcohol (EVOH) copolymer that is designed to provide 
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increased shelf life to the packaged product. The core layer 122 has a thickness that 
preferably forms about ten percent of the total thickness of the film 120. hterpediale layers^ + 

Is" 

124 and 126 are respectively ^bonded to opposing surfaces of the core layer 122. The 
intermediate layers 124 and 126 are formed from a polyamide and preferably nylon 6/66. 
Each intermediate layers 124 and 126 each has a thickness that comprises approximately 
twelve and one-half percent of the total thickness of the film 120. The intermediate layers 
124 and 126 provide heat resistance and puncture resistance to the film 120, 

The heat sealable film 120 includes an inner heat scalable layer 128 having an inner V f: 

surface 130 and an outer heat sealable layer 132 having anou ter surfac e 134. The inner and 4™^^V~ ■ 

, ■■ — " ~ —• - 

outer heat sealable layers 128 and 132 axe formed from a heat sealable polymeric material 

such as an ethylene alpha-olefin copolymer, and preferably very low density polyethylene 

(VLDPE), ultra low density polyethylene (ULDPE), or polyolefm resins made with 

metallocene single-site catalysts, especially very low density materials. The inner and outer 

heat sealable layers 128 and 132 may also be formed with linear low density polyethylene 

(LLDPE) and blends of these materials. The inner and outer heat sealable layers 128 and 132 

each have a tlackness that respectively comprises approximately twenty-four and one-half 

percent of the total thickness of the film 120. The inner and outer heat sealable layers 128 

■ and 132 may liave different thicknesses relative to one another and may be formed from 

different materials relative to one another. The inner and outer heat sealable layers 128 and 

'' i 
132 provide moisture protection for the core layer 122 and provide toughness to the overall 

film structure 120. The inner and outer heat sealant layers 128 and 132 preferably contain 

minor amounts of additives such as slip and antiblock agents which enhance the handling of 

the neck portion 14 as are well known in the art. 
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Relauvelyjhin adhesive tie layers 136 and 138 jespectively bond the intermediate , 
layer 124 to the inner heat sealable layer 128 and bond the intermediate layer 126 to the outer 
heat sealable layer 132. The tie layers 136 and 138 each have a thickness of approximately 
seven percent of the total thickness of the film 120. The lie layers 136 and 138 are formed 
from a polyolefin and preferably a linear low density polyethylene which is chemically 
modified to enhance its adhesion properties. Other polyolefin based polymeric adhesive* are 
also suitable for use as the tie layers 136 and 13g. 

The multilayer film 120 is preferably produced by conventional coextrusion 
techniques. As used to form the walls 48 and 50 of the neck portion 14 of the pouch 10, the 
overall thickness of the film 120 is preferably between approximately two mils and 
approximately five mils and is preferably approximately three and one-quarter mils thick, but 
is always thinner than the thickness of the film 90 used to form the walls 16 and 18 of the 
pouch 10. In general, films of less than about two mils thickness will not provide the 
necessary toughness, and films of greater than five mils thickness will be difficult to seal on 
vacuum packaging equipment that is currently available. Thus the film 120 pf the neck 
portion 14 is relatively thin, and «he film 90 of the body portion 12 is relatively thick, as 
compared to one another. Although the preferred construction of the film 120 has been 
described, various other' constructions of the film 120 can be utilized as will be evident to a 
person skilled in the art, including a single layer film. 

The preferred thickness of each layer of the film 120 may vary in terms of a 
percentage of the total thickness of the film 120 as follows: 

A outer heat sealable layer 132 f£. ^ ^ 20-35 ft 
I tie layer 138 

■7 intermediate layer 126 77?* 

I core Uycr 122 ^W^-.^* 5-15% 
C intermediate layer 124 iU/.- 

£ tie layer 136 *>/*r ^W* 

•i inner heat sealable layer 128 *= / 20-35 % 
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As an example, a coextruded multilayer heat scalable barrier film 120 was produced 
having a total thickness of three and one-quarter mils. The inner heat scalable layer 128 was 
Formed of polyolefin and had a thickness that comprised twenty-Five percent of the total 
thickness of the film 120. The tie layer 136 had a thickness that comprised seven percent of 
the total thickness of the film 120. The intermediate layer 124 was formed of nylon and had 
a. thickness that comprised thirteen percent of the total thickness of the film 120, The core 
layer 122 was formed from EVOH and had a thickness that comprised ten percent of the total 
thickness of the film 120. The intermediate layer 126 was formed from nylon and had a 
thickness that comprised thirteen percent of the total thickness of the film 120. The tie layer 
138 had a thickness that comprised seven percent of the total thickness of the film 120. The 
outer heat sealable layer 132 was formed of polyolefin and had a thickness comprising 
twenty-five percent of the total thickness of the film 120. The outer heat sealable layer 132 
was formed comprising a LLDPE while the inner heat sealable layer 128 was formed 
comprising a ULDPE. The tie layers 136 and 138 were formed with an anhydride LLDPE. 
The nylon that forms the intermediate layers 124 and 126 comprises nylon 6/66. The EVOH 
core layer 122 comprises Soarnol ET3803 from Soams. 

As show! in Figure 3, the outer heat sealable layer 132 of the film 120 is heat sealed 
to the inner heat scalable layer 92 of the film 90 thereby forming a hennedc seal between the 
body portion 12 and neck portion 14. The film 90 of the body portion 12 and the film 120 
of the neck portion 14 may also be adhesively laminated together. The inner heat sealable 
layer 92 of the film 90 that comprises the wall 16 is heat sealed to the inner beat sealable 
layer 92 of the film 90 that comprises the wall 18 along the heat seals 32 and 34, and also 
along the heat seal 42 when two separate sheets of film 90 are used. 
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1* operation, bone-in meat is placed into the chamber 36 of the body portion 12 of the 
pouch 10 through the mouth 80 and passage 82 of the neck portion 14. The bone-in meat or 
other product that is to be packaged is covered by the body portion 12 of the pouch 10. The 
air, and in particular the oxygen, in the chamber 36 of the pouch 10 is evacuated to produce 
a vacuum package. The first wall 48 and the second wall 50 of the neck portion 14 are then 
heat sealed together to hermetically seal the passage 82 to maintain the vacuum in the 
package. When the air is evacuated from the chamber 36 the first wall 16 and second wall 
18 of the pouch 10 conform to the shape of the product in the chamber 36. A completely 
hermetically sealed pouch 10 is thus formed which is air tight. Methods for sealing the neck 
portion 14 include impulse or resistant heat sealing. The first and second walls 16 and 18 
of the body portion 12 and also the fust and second walls 48 and 50 of the neck portion 14 
are preferably dear such that the packaged product can be visually inspected through the 
walls of the pouch 10. The pouch 10 may be used in packaging operations other than 
vacuum packaging. For example, the pouch 10 could be gas flushed and then sealed, or just 
sealed, with no atmosphere pressure change. 

A further embodiment of the multilayer puncture-resistant barrier pouch of the present 
invention is shown in Figures 4 and 5 by the reference numeral 146. Figure 4 shows the 
pouch 146 before final forming into a pouch configuration. As shown in Figure 4, the pouch 
i46 includes a multilayer heat scalable film 148 formed in the same manner and of the same 
construction as the heat sealable film 120 illustrated in Figure 3 and described herein. 
However, the outer heat sealant layer 132 of the film 148 may be formed from materials. other 
than heat sealable materials if desired. The film 148 is preferably between approximately two 
and approximately five mils thick. The film 148 extends between a first end 150 and a 
second end 152 and includes first and second side edges 154 and 156 uiat respectively extend 
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between the first ajid second ends 150 and 152. The pouch 146 also includes a multilayer 
puncture-resistant film 160 that is constructed in the same manner as the film 90. However, 
the inner heat sealan t layer 92 of the film 160 may be formed from materials other than heat 
scalable materials if desired. The film 160 is preferably between approximately one mil and 
approximately ten mils thick. The film 160 extends between a first end 162 and a second end 
164 and includes first and second side edges 166 and 168 that respectively extend between 
the first and second ends 162 and 164. In a preferred embodiment the films 148 and 160 are 
each nm-heat-shrinkable films. 

As shown in Figure 4, the film 160 is generally centered on the film 148 such that the 
end 162 is spaced inwardly from the end ISO of the film 148 and such that the end 164 of 
the film 160 is spaced inwardly from the end 152 of the film 148. The edge 166 of the film 
160 is generally aligned with the edge 154 of the film 148 and the edge 168 of the film 160 
is generally aligned with the edge 156 of the film 148. The inner layer 92 of the film 160 
is adhered to the outer layer 132 of the film 148 by methods known in the art to form a 
laminated sheet including adhesive lanunatipn: The films 148 and 160 may alternatively be 
extrusion laminated or coextruded. 

The laminated films 148 and 160 are folded along a fold line 170 such that the inner 
heat scalable layer 128 of the film 148 is folded onto itself as shown in Figure 5. 
Alternatively, the outer layer 102 of the film 148 may be formed from a heat scalable 

i 

material and the laminated films 148 and l'60 may be folded along the fold line 170 in the 
opposite direction such that the outer layer 102 of the film 148 is folded onto itself. The 
folded-over films 148 and 160 form a first wall 180 and a second opposing wall 181. The 
first wall 180 includes a first sheet 182 formed by the film 160 having a first end 183 that 
corresponds to the first end 162 of the film 160 and a second end 184 adjacent the fold line 

14 
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170. The first v/all 180 also includes a second sheet 185 formed by the film 148 having a 
first end 186 that corresponds to the first end 150 of the film 148 and a second end 187 
adjacent the fold line 170. The second wall 181 is constructed similar to the first wall 180. 
The second wall 181 includes a first sheet 188 formed by the film 160 and a second sheet 
189 formed by the film 148. The first sheet 188 extends between the second end 164 of the 
film 160 and an end located adjacent the fold line 170. The second sheet 189 extends 
between the second end 152 of the film 148 and an end located adjacent the fold line 170. 
The side edges 154, 156, 166 and 168 of the films 148 and 160 are heat sealed to one another 
along the outside perimeter forming a hermetic seal along the side edges of the pouch 146. 
The bottom of the pouch 146 is closed by the fold 170 which can be left as a fold or the 
opposing walls 180 and 181 at the fold 170 can be heat sealed together. The pouch 146 
includes a chamber 172 and an open mouth 174 that provides access to the chamber 172. 
The end 150 of the film 148 may be offset from the end 152 to provide a Up. As shown in 
Figure 5, the pouch 146 includes a relatively thick body portion 176 formed by the film 160 
and the portion of the film 148 that is laminated thereto. A relatively thin neck portion 178 
is formed by the portions of the film 148 which project outwardly beyond the ends 162 and 
164 of the film 160. The opposing walls of the neck portion 178 can be hermetically heat 
sealed to one another to hermetically seal the chamber 172 and maintain a vacuum package. 

Figures 6 and 7 show a further modified embodiment of the pouch that is identified 
with, the reference numeral 190. The pouch 190 includes a first sheet of muldlayer film 192 
and a second sheet of multilayer film 194. The first and second films 192 and 194 axe 
constructed in the same manner as the heat scalable film 120 and each has a thickness of 
preferably between approximately two mils and approximately five mils. The fust film 192 
extends between a first end 196 and a second end 198 and includes a first side edge 200 and 



15 



CA 02230820 1998-02-27 



an opposing second side edge 202 that extend between the fust and second ends 196 and 198. 
The second film 194 extends between a fust end 204 and a second end 206. In a preferred 
embodiment the films 192 and 194 are each non-heat-shrinkable films. 

A third sheet of film 208, that is constructed in the same manner as the puncture- 
resistant film 90, is adhesively laminated to the outer surface of the first film 192 to form a 
laminated sheet 195. The films 192 and 208 may alternatively be extrusion laminated or 
coextruded. The third film 208 includes a first end 2 10 that is spaced inwardly from the first 
end 196 of the first film 192 and a second end 212 that is aligned with the second end 198 
of the first film 192. The third film 208 includes side edges that are aligned with the first 
and second side edges of the first film 192. A fourth sheet of film 214, which is constructed 
in the same manner as the puncture-resistant film 90, is adhesively laminated to the outer 
surface of the second film 194 to form a laminated sheet 209. The films 194 and 214 may 
alternatively be extrusion laminated or coextruded. The films 208 and 214 each preferably 
have a thickness of between approximately one mil and approximately ten mils. The fourth 
film 214 includes a first end 216 that is located linwardly from the Erst end 204 of the second 
film 194 and a second end 218 thai is aligned with the second end 206 of the second film 
194. The fourth film 214 includes side edges that extend between the first and second ends 
216 and 218 that are aligned with the side edges of the second film 194. In a preferred 
embodiment the films 208 and 214 are each non-heat-shrinkable films. 

The laminated sheet 195 overlies the' laminated sheet 209 such that the first film 192 
is facing the second film 194 as shown in Figure 7. Alternatively, the outer layer 102 of the 
films 208 and 2 14 may be formed from a heal scalable material and the laminated sheet 195 
may overlie the laminated sheet 209 such that the third film 208 is racing the fourth film 214. 
The second ends 198, 206, 212 and 218 of the films 192, 194, 208 and 214 are aligned with 
one another as are the side edges of the films. If desired, the ends 212 and 218 and the side 



16 



CA 02230820 1998-02-27 



edges of the third and fourth sheets of films 208 and 214 may extend beyond the ends 198 
and 206 and the side edges of the fiist and second sheets of film 192 and 194. The first end 
204 of the second film 194 preferably extends beyond the first end 196 of the first film 192 
to form a lip. If desired the lip can be eliminated. A hermetic heat seal is formed between 
the first film 192 and the second film 194 along the second ends 198 and 206. A hermetic 
heat seal 222 is formed between the first and second films 192 and 194 along their first side 
edges 200 and a hermetic heat seal 224 is formed between the first and second films 192 and 
194 along their second side edges 202. 

As shown in Figure 7, the pouch 190 includes a relatively thick body portion 226 that 
is formed by the third and fourth films 208 and 214 and the portions of the first and second 
films 192 and 194 that are laminated to the third and fourth films 208 and 214. The pouch 
190 also includes a relatively thin neck portion 228 formed by the portions of the first film 
192 and second film 194 that project outwardly beyond the first ends 210 and 216 of the third 
and fourth films 208 and 214. The neck portion 228 includes aa open mouth that forms a 
passage to a chamber within the body portion 226. The opposing walls of the neck portion 
228 can be hermetically scaled to one another to hermetically seal the chamber within the 
pouch 190. If desired, the pouch 190 can be formed without the fourth sheet of film 214. 

Figure 8 shows another embodiment of the pouch identified with the reference numeral 
250. The pouch 250 includes a body portion 252 and a neck portion 254 extending outwardly 
from the body portion 252. The body portion 252 includes a first wall 256 and an opposing 
second wall 258. The neck portion 254 includes a first wall 260 and an opposing second wall 
262. The wall 256 is connected to the wall 260 by a tapered transition portion 264 and the 
wall 258 is connected to- the wall 262 by a tapered transition portion 268. As shown in 
Figure 8. the walls 256 and 258 of the body portion 252 are thicker than the walls 260 and 
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262 of the neck portion 254. The transition portions 264 and 268 vary in thickness from the 
thickness of the walls 260 and 262 to the thickness of the walls 256 and 258. 

The side edges of the body portion 252 and the neck portion 254 are heat sealed 
together to form hermetic seals. The bottom end of the pouch 250 is closed by either a fold 
270, as shown in Figure 8, or by the fold 270 and a heat seal that is formed along the fold 
270, or by heat sealing a separate wall 256 to a separate wall 258 along the bottom of the 
pouch 250. The pouch 250 includes a chamber 271 located within the body portion 252. The 
neck portion 254 includes a mouth 272 and a passage 274 that extends between the mouth 
272 and the chamber 271. 

The pouch 250, including the body portion 252 and the neck portion 254 % is preferably 
formed as a single sheet of extruded film 280 having the first wall 260 formed with a first 
thickness at one end, the walls 256 and 258 in the center formed with a second and larger 
thickness, and the second wall 262 at the opposite end formed with a thickness equal to the 
thickness of the wall 260. The film 280 may include an inner heat seal layer 282, an outer 
layer 284 that is preferably heat resistant, and a core barrier layer 286 that forms a barrier to 
oxygen. The core layer 286 is located between the inner layer 282 and the outer layer 284. 
The film 280 may include additional or fewer layers if desired, and may be formed from a 
single layer. In a preferred embodiment the film 280 is a non-heat-shrinkable film. 

The thick! walls 256 and 258 of the body portion 252 resist puncturing or tearing by 

1 i 
a product contained in the chamber 271. The relatively thin walls 260 and 262 of the neck 

portion 254 can be heat sealed together to hermetically seal the passage 274 and thereby 

hermetically seal the product within the chamber 271. 

Various features of the invention have been particularly shown and described in 

connection with the illustrated embodiments of the invention, however, it must be understood 
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thai these particular arrangements merely illustrate, and that the invention is to be given its 
fullest interpretation within the terms of the appended claims. 



19 



CA 02230820 1998-02-27 



What is claimed is: 

1 . A puncture resistant barrier pouch for the packaging of bone-in meat and other 
products, said pouch including: 

a body -portion including a First wall and a second wall overlying said first wall, said 
fitst wall connected to said second wall about a portion of its periphery, a chamber formed 
between said fust wall and said second wall adapted to receive and contain the product, said 
first wa n and said second wall each being formed from a puncture resistant film, a mouth 
formed between said first wall and said second wall that is in communication with said 
chamber, said first wall and said second wall each having a respective inner surface and a 
respective outer surface, said first wall having a fust thickness extending between said inner 
surface and said outer surface of said first wall, said second wall having a second thickness 
extending between said inner surface and said outer surface of said second wall; and 

a neck portion including a third wall, a fourth wall overlying said third wall, and a 
product passage formed between said third wall and said fourth wall, said third wall and said 

i 

fourth wall each being formed from a heat scalable film, said neck portion being attached to 
said body portion such that said product passage is in communication with said mouth of said 
body portion Jnd with said chamber of said body portion, said third wall and said fourth wall 
each having a respective inner surface and a respective outer surface, said third wall having 
a third thickness extending between said inner surface and said outer surface of said third 
wall, said fourth wall having a fourth thickness extending between said inner surface and said 
outer surface of said fourth wall, said third and fourth thicknesses of said third and fourth 
walls of said neck portion being respectively thinner than each of said fust and second 
thicknesses of said first and second walls of said body portion; 
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whereby, said relatively thin third wall and fourth wall of said neck portion may be 
easily heat sealed together thereby sealing closed said product passage of said neck portion 
and said chamber of said body portion, and said relatively thick first and second walls of said 
body portion provide increased resistance to puncturing of said body portion by the product. 

2. The puncture resistant barrier pouch of claim 1 wherein said third wall and said 
fourth wall are respectively formed from a non-heai-shrinkable film. 

3. The puncture resistant barrier pouch of claim 2 wherein said first wall and said 
second wall are respectively formed from a non-heat-shrinkable film. 

4. The puncture resistant barrier pouch of claim 1 wherein said neck portion is 
heat sealed to said body portion, said third wall of said neck portion being heat sealed to said 
fust wall of said body portion and said fourth wall of said neck portion being heat sealed to 
said second wall of said body portion, 

5. The puncture resistant barrier pouch of claim 4 wherein said outer surface of 
said third wall of said neck portion is heat sealed to said inner surface of said first wall of 
said body portion, and said outer surface of said fourth wall of said neck portion is heat 
sealed to said inner surface of said second wall of said body portion. 

6. The puncture resistant barrier pouch of claim 1 wherein said first wall and said 
second wall of said body portion are formed from a single sheet of puncture resistant film that 
is folded over upon itself to form a fold at one end. 
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7. The puncture resistant barrier pouch of claim 1 wherein said puncture resistant 
film of said body portion comprises an inner heat sealable layer, a core layer, and an outer 
layer, said inner heat sealable layer forming said inner surface of said first wall and said inner 
surface of said second wall of said body portion, and said outer layer forming said outer 
surface of said first wall and said outer surface of said second wall of said body portion. 

S. The puncture resistant barrier pouch of claim 7 wherein said inner heat sealable 
layer of said puncture resistant film is formed from a heat sealable polymeric material 
selected from the group consisting of very low density polyethylene, ultra low density 
polyethylene, polyolefui resins made with metallocene single-site catalysts, and ethylene vinyl 
acetate copolymers. 

9. The puncture resistant barrier pouch of claim 7 wherein said core layer is 
formed from an oxygen barrier material. 

1 

10. 1 The puncture resistant barrier pouch of claim 9 wherein oxygen barrier material 
comprises an ethylene vinyl alcohol copolymer. 

1 1 . The puncture resistant barrier pouch of claim 7 including a fust intermediate 
layer bonded to a fust surface of said core layer and a second intermediate layer bonded to 
a second surface of said core layer. 



12. The puncture resistant barrier pouch of claim 1 1 wherein said first and second 
intermediate layers are each formed from a polyamide. 
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13. The puncture resistant barrier pouch of claim 7 wherein said outer layer of said 
puncture resistant film is formed from a polyamide or a polyolcfLn. 

14. The puncture resistant barrier pouch of claim 7 wherein said first thickness of 
said first wall and said second thickness of said second wall of said body portion axe each 
between approximately three mils and twelve mils. 

15. The puncture resistant barrier pouch of claim 1 wherein said heat sealable film 
of said neck portion comprises an inner heat sealable layer, a core layer, and an outer heat 
sealable layer, said inner heat sealable layer forming said inner surface of said third wall and 
said inner surface of said fourth wall of said neck portion, said outer heal sealable layer 
forming said outer surface of said third wall and said outer surface of said fourth wall of said 
neck portion. 

16. The puncture resistant barrier pouch of claim IS wherein said inner heat 
scalable layer and said outer heat seaJable layer of said heat sealable film is formed from a 
polymeric material selected from the group consisting of ethylene alpha-olefia copolymer, 
very low density polyethylene, polyolefm resins made with meiaUocene single-site catalysts, 
and linear low density polyethylene. 

17. The puncture resistant barrier pouch of claim 15 wherein said core layer is 
formed from an oxygen barrier material. 
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18. The puncture resistant bairier pouch of claim 17 wherein said oxygen barrier 
material comprises an ethylene vinyl alcohol copolymer. 

19. The puncture resistant barrier pouch of claim 16 including a first intermediate 
layer bonded to a first surface of said core layer and a second intermediate layer bonded to 
a second surface of said core layer. 

20. The puncture resistant barrier pouch of claim 19 wherein said first and second 
intermediate layers are each formed from a polyamide. 

21. The puncture resistant barrier pouch of claim -16 wherein said third thickness 
of said third wall and said fourth thickness of said fourth wall of said neck portion are each 
between approximately two mils and five mils. 

22. A puncture resistant barrier pouch far the packaging of bone-in meai and other 

products, said pJuch including: 

a first wall including a first sheet formed from a puncture resistant film, said first 
sheet having a first end and a second end, and a second sheet formed from a heat scalable 

film, said second sheet having a first end and a second end, said first sheet overlying and 

l 

attached to said second sheet, said first end of said first sheet being spaced inwardly apart 
from said first end of said second sheet; 

a second wall including a third sheet formed from a heat scalable film, said third sheet 
having a first end and a second end, said second wall being attached to said first wall about 
a portion of hs periphery thereby forming a chamber between said first wall and jaid second 
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wall adapted to receive the product and forming a mouth between said fust end of said 
second sheet and said fust end of said third sheet in communication with said chamber, 

whereby said first end of said second sheet may be heat sealed to said first end of said 
third sheet to seal said chamber, said puncture resistant film of said first sheet providing 
increased resistance to puncturing of said pouch by the product. 

23. The puncture resistant barrier pouch of claim 22 wherein said second end of 
said second sheet is heat sealed to said second end of said third sheet. 

24. The puncture resistant barrier pouch of claim 22 wherein said second end of 
said second sheet is integrally attached to said second end of said third sheet. 

25. The puncture resistant barrier pouch of claim 22 wherein said first, said second 
sheet and said third sheet are respectively formed from a non-heat-shriniable film. 

26. The puncture resistant barrier pouch of claim 22 wherein said second wall 
includes a fourth sheet formed from a puncture resistant film having a first end and a second 
end, said fourth sheet overlying and attached to said thud sheet, said first end of said fourth 
sheet being spaced inwardly from said fust end of said third sheet. 

27. The puncture resistant barrier pouch of claim 26 wherein said second end of 
said first sheet is integrally attached to said second end of said fourth sheet. 
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28. The puncture resistant barrier pouch of claim 26 wherein said second and third 
sheets each have a thickness that is thinner than the thickness of each of said fust and fourth 
sheets. 

29. The puncture resistant barrier pouch of claim 26 wherein said second and third 
sheets are each approximately two mils to five mils thick, and said first and fourth sheets are 
each approximately one mil to ten mils thick. 

30. The puncture resistant barrier pouch of claim 26 wherein said fourth sheet is 
formed from a non-heat-shrinkable film. 

31. A puncture resistant barrier pouch for the packaging of bone-in meat or other 

products, said pouch including: 

a body portion including a first wall and a second wall overlying said first wall, said 
First wall connected to said second wall abbut a portion of its periphery, a chamber formed 
between said fust wall and said second wall adapted to receive the product, said first wall 
having a first thickness and said second wall having a second thickness; 

a neck portion including a third wall and a fourth wall overlying said third wall, said 
third wall and said fourth wall forming a passage in communication with said chamber, said 
third wall attached to said Erst wall and said fourth wall attached to said second wa* said 
third wall having a third thickness and said fourth wall havmg a fourth thickness, said third 
and fourth thicknesses each being thinner than said first thickness of said first wall and said 
second thickness of said second wall, said first wall of said tody portion and said third wall 
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of said neck portion being formed from a single film, said second wall of said body ponjon 
and said fourth wall of said neck portion being formed from a single film; 

whereby said relatively thin third and fourth walls of said neck portion may be heat 
sealed together to seal said passage and thereby seal said chamber, and said relatively thick 
first and second walls of said body portion provide increased resistance to puncturing of said 
body portion by the product. 

32. The puncture resistant barrier pouch of claim 31 wherein said first wall, said 
second wall, said third wall and said fourth wall are respectively formed from a non-heat- 
shrinkable film. 

33. The puncture resistant barrier pouch of claim 3 1 wherein said fust and second 
walls of said body portion and said third and fourth walls of said neck portion are formed 
from a single film. 

34. The puncture resistant barrier pouch of claim 31 including a first tapered 
transition portion extending between said first wall of said body portion and said third wail 
of said neck portion, and a second tapered transition portion extending between said second 
wall of said body portion and said fourth wall of said neck portion. 

35. The puncrure resistant barrier pouch of claim 31 wherein said single film 
forming said fust and third walls and said single film forming said second and fourth walls, 
each comprise an inner heat sealant layer, an outer layer, and a core layer located between 
said inner beat sealant layer and said outer layer. 

27 



CA D2230820 1998-02-27 



36. The puncture resistant barrier pouch of claim 35 wherein said core layer is 
formed from an oxygen barrier material. 

37, A method of forming a puncture resistant barrier pouch for the packaging of 
bone-in meat and other products, said method including the steps of: 

placing a first wall of relatively thick puncture resistant film material in an overlying 
relationship with a second wall of relatively thick puncture resistant film material; 

sealing a portion of the perimeter of said first wall to said second wall thereby forming ^ 
a chamber between said first wall and said second wall adapted to receive and contain the ^X^ii^ 
product and forming a mouth between said first wall and said second wall lhat is in 
communication with said chamber; 

placing a third wall of relatively thin scalable film material in an overlying relationship 
with a fourth wail of relatively thin sealable film material; 

sealing a first side edge and an opposing second side edge of said third wall to said 
fourth wall thereby forming a product passage between said third wall and said fourth wall; 
and | ' 

sealing said third wall to said first wall at said mouth and sealing said fourth wall to 
% I 

said second wall at said mouth such that said product passage is in communication with said 
chamber and sulh that the product may be inserted through said passage into said chamber, 
thereby forming said puncture resistant barrier pouch with relatively thick walls forming the 
product receiving chamber and relatively thin walls that provide access to said product 
receiving chamber. 
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38. The method of claim 37 including the step of sealing said third wall to said 
fourth wail from said first edge of said third wall to said second edge of said third wall 
thereby closing said product passage and sealing said chamber. 

39. The method of claim 38 including the step of evacuating air from said chamber 
prior to sealing said third wall to said fourth to close said product passage and seal said 
chamber, 

40. The method of claim 37 wherein said first wall is placed in said overlying 
relationship with said second wall by folding a single sheet of puncture resistant film material 
over upon itself such that said first wall and said second wall are connected to one another 
by a fold. 

41. The method of claim 37 wherein said third wall and said fourth wall are 
partially inserted into said mouth prior to sealing said third wall to said first wall and said 
fourth wall to said second walL 

42. A method of forming a' puncture resistant barrier pouch for the packaging of 
bone- In meat and other products, said method including the steps of: 

providing a fust sheet of film that extends between a first end and a second end; 

attaching a second sheet of puncture-resistant film having a fust end and a second end 
to said first sheet of film such that said second sheet of film overlies said first sheet of film 
and is generally centered between said first end and said second end of said first sheet of 
fdm, said second sheet of film and said attached portion of said first sheet of film forming 
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a relatively thick body portion, said first end of said second sheet of film being spaced 
inwardly from said first end of said fiist sheet of Film and said second end of said second film 
being spaced inwardly from said second end of said first film, said first sheet of film thereby 
haying a relatively thin first portion that projects outwardly beyond said first end of said 
second sheet of film and a relatively thin second portion that projects outwardly beyond said 
second end of said second sheet of film; 

folding said attached fust and second sheets of film* over upon themselves along a fold 
thereby forming a first wall and an overlying second wall with said relatively thin first 
outwardly extending portion of said first sheet of film overlying said relatively thin second 
outwardly extending portion of said first sheet of film and said relatively thick body portion 
overlying itself; 

forming a first seal between said fust sheet of film of said first wall and said first 
sheet of film of said second wall extending from said fold to at least said fin* end of said 
second sheet of film; 

forming a second seal spaced apart from said first seal between said first sheet of film 
and said first sheet of film of said second wall, said second seal extending 
to at least said first end of said second sheet of film, thereby forming a 
chamber between said relatively thick body portion of said first wall and said relatively thick 
body portion of said second wall adapted to receive the product and a mouth in 
communication with said chamber locateld between said relatively thin first and second 
outwardly extending portions of said first sheet of film. 



of said first wal 
from said fold 
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43. The method of claim 42 including the step of scaling said first outwardly 
projecting portion of said first sheet of film to said second outwardly projecting portion of 
said first sheet of film thereby closing said mouth and sealing said chamber. 

44. A method of forming a puncrure resistant barrier pouch for the packaging of 
bone-in meat and other products, said method including the steps of: 

providing a first sheet of film extending between a first end and a second end; 
attaching a second sheet of puncrure resistant film to said first sheet of film, said 
second sheet of film and said attached portion of said first sheet of film forming a first 
relatively thick body portion, said second sheet of film having a first end spaced inwardly 
from said first end of said first sheet of film and a second end located adjacent said second 
end of said first sheet of film such that said first sheet of film includes a relatively thin first 
portion that projects outwardly beyond said second sheet of film; 

providing a third sheet of film extending between a first end and a second end; 
attaching a fourth sheet of puncture resistant film to said third sheet of film* said 
fourth sheet of film and said attached portion of said third sheet of film forming a second 
relatively thick body portion, said fourth sheet of film including a first end spaced inwardly 
from said first end of said third sheet of film and a second end located adjacent said second 
end of said third sheet of film such that said third sheet of film includes a relatively thin 
second portion that projects outwardly beyond said fourth sheet of film; 

placing said first sheet of film adjacent to and overlying said third sheet of film; 
forming a first seal between said first and third sheets of film along said second end 
of said first sheet of film; 
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forming a second seal between said first and third sheets of film extending from said 
first end of said first sheet of film to said second end of said second sheet of film; 

forming a third seal between said first and third sheets of film extending from said 
first end of said first sheet of film to said second end of said second sheet of film, thereby 
forming a chamber between said first and second relatively thick body portions adapted to 
receive the product and a mouth in communication with said chamber located between said 
relatively thin first and second outwardly projecting portions of said second and third sheets 
of film. 

45. The method of claim 44 including the step of sealing said relatively thin first 
outwardly projecting portion of said first sheet of film to said relatively thin second outwardly 
projecting portion of said third sheet of film thereby sealing said chamber. 

46. A method of forming a puncture resistant barrier pouch for the packaging of 
bone-in meat and other products, said method including the steps of: 

extruding a single sheet of film having a first end and a second end, and including an 
inner sealant layer, an outer layer, and a core layer disposed between said inner layer and said 
outer layer, said sheet of film including a first end portion having a first thickness, a second 
end ponion having a second thickness, and a center portion located between said firs and 
second end portions having a third thickness, said first and second thicknesses being 
respectively relatively thinner than said third thickness; 

folding said single sheet of film over onto itself along a fold such that said first and 
second end portions overly one another and such that said inner sealant layer is in overlying 
. engagement with itself; 
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fomiing a first seal between said overlying portions of said inner sealant layer 
extending from said fold to said first end portion of said sheet of film; 

forming a second seal spaced apart from said first seal between said overlying portions 
of said inner sealant layer extending from said fold to said first end portion of said sheet of 
film, thereby forming a chamber between said overlying portions of said relatively thick 
center portion adapted to receive the product and a product passage formed between said 
relatively thin overlying first and second end portions of said sheet of film in communication 
with, said chamber. 

47. The method of claim 46 including the step of sealing said first end portion to 
said second end portion to close said product passage and seal said chamber. 
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